(19) 



\ JAPANESE PATENT OFFICE 



P^ABSTKACTSO,^^^ A 



35/04 



(72) inventor. 



MATSUMURASWNICHI 
TOJO NAOTO 



- J 

^^OTCOPVRKSHT: (C)199*JPO 

■^^Mf» CO,,PRESSOR 

(57) Abstract th t a 

PROBLEM TO £ I^TtfSTtfT-- " 

Ihe case >«here a toaa » compressor 1 is , A 

SOLUTION: A control dev ****' r IL" 8 ^. generating 
prided with a ^J^L curort Command value 
driving current r .response to** & 
«, as to supply it to a ^ a piston, a 

^nsor 4 for € Tconnectod to the 
sensor sionsi ^J 9 ^ control circuit 5 for 
displacement sensor ^ ^ m response to the 
terming the current «T^2nsor signal processing 
Position data obta.r«d fmrn the se ^ g ^ 

St 6 so as »«W*J to ™ and a small excess 
control circuit 5 has t*od -jj-B ^ ^ between 
judgment references about ^ rf ^ control 

the upper dead port P^*on a*aWB ^ ^ 
K rt^S r^udgment refore^a. 
piston posibon ^ currant command ivriue 

r^=^ «- — *~ — 




iWB*mmir o p> 02) & j|g ^ ffr & ^ <a) uimfffBHfiMro 

#^11-324911 

(43) 2^8 B ^trfcl 1^ (1999) 1 1 n 26 B 

C51)lntCl.* WN'£4» F I 

F0 4B 35/04 F0 4B 35/04 



«EM* ;fcft»2* W*RO»C4 OL 11 I) 



(2l)itiHWW 


ttOTMO- 131893 


(71)ffi«A 


000001889 










(22)UiWB 


¥i£l<Hf.(1998) 5fll4B 




AKtff^P MK^l 2TB5#5^ 






(72)#91# 










*8^^PrtOfcR*»2T0 5#5^ H 
















m** n*A 








AR^Prtf^E*ifi2TB5*5^ = 














(74)^ A 





(54) UM0>£fM U~T3>:/W1^<DfWWiS» 



(57) 

«35»«*ii=(6i:TE»«a***Ly-r^— 

— * K^-f/^-3lc«lfi-r*«»ig»5i:*lliLT^ 













— > 




-T* 




Pa 



s 




— a>W»»afcJsi*-c\ 

&a«ajs** ^jJisghbt*— * i-js 
fta&ajs^b^fts&a^— sieger, exh 

£<£3£-t*Ltf>sif*Jii iciamcD»j=73>^u^+h— 

G>fclfal&go 

[81*13] ©^0^1514. *&5fiiMq»r«M:: 

ot>n±. ex h>o>m&tiLWiwm&&mEf&m : &m7L 
sn 2 ictamo 'j-73>^u«> 

•9— a>anfc«ao 

rarc**f»ih&a*<iftsstL. ex h >*<^g^fiit{& 

ffit4l**fll*S 1 ft£tt*SI 3 ©ffi*U&WcE«a> »J - 
7 =i > ^ U v "9— ttMftttK. 



MB10>IMIII&fil9)] « 
[000 1] 

*'j3.7a>^U«y9"-©«iaU6«lcH-r*tp<0-e* 

So 

[0002] 

xES^ff^ 5 'J —7=3 >3f U aHMBtfiUb £jK 
•rt^«(MiLtfm?8-2 68446§), 
[0 0 0 3] 'JZ73^I/^- KJSLVCI** ex h 
>/)<±5E^lc^Lfc<t#Oex h>^s^ Ktv'J >$T— 

±Bfl>IBII« (h7^'J77 >X) 3&</Jx $ l*fi % *l*(tt« 

a*a6«»&*i*a>-if. fc<feo-cex h>o> 



- K/t?9M**<fTttt>*i«. 
[0 0 0 4] ft. Ktt-fe>*— £ LTI4. MRtvif- 
M7ff^il^ rmsi«St(MR) 

wtt>*j MR-t 

»«rr*a«-c* jEB»a>-fe>'*— <t^£fctj:fc-rs*,<D 

h-rscticcfcor. UQ.z®ifci-z>z£tf& 
3fcS G «^cDffe. M-b>t-t LTI4, Midh^vx^ 

U— MStttf* f S Z t A<iii 3fc -5 o 
[0 0 0 5] 

[^^A<^Lcfc5<!:-rS^S] L*Ltt*<&. 'J =.7 

MtfjMEirr. ex h u <7>±^i=©^-r s 

•MMofciUtt. ex h>A<i/'J ±g(c 
ffi^t" S JSftO) 4: l * 'J =. 7 a > ^ U *v -9— <7> $il n £ 

[0 0 0 6] 

[3SH*»ftr*;&a>^»] **Wlc«-5ij=7a>^ 

.^L«j=7 ; E-^ictti&-rs^— *wm*fstt* ex 

&»&*i<&iia-7 f — *Ic»-3lvc. ex h>*<±5Ejj&|:: 
L*««Ma*IRl:*J|*.Tli 

So 

[0 0 0 7] ±IB^B^O'jn7=l>^U^-9— ICfelN 
-CI*, ex h>a<±^jftf=Ti»£a>»Sma*ffl7L£jai 

HtT$^So C*Uc*tU ex h>^±5E^lzrm^G) 

So 

[0008] m(*w««iz*5t^r. ffi^iais^aii. e 
[0009] lot, ex h>(4a<Da^(i^^t)<z)^ 

il*</Ji $ t^ t # (4. ms?Elt^{i[4{i^l=i£M $ tiS 



[0010] mizm&toiziz. mm^m^mt. 

*fiiafl»r*»lcot^Tli. ex h><0±$E£&©a)1t 

[001 i] tot, mutt-mttotzs <<x<D&!gvtz 

3fca>i JU*fc»lM$;i/rt"C. c^fi&y xi£>a at- 
actics: 5<z)-?. ex h><D±$E£<a©a>&&-9--<? 

>&a*qR&i&Htf c t * ttfti-r * zt& 

til^^o tot, a*0>7-f — K/<^^*J»OSft14* 
atcfcft<, ex h><D«»*[s]»r*c£A<Hi* 
ctucttu fc£-9-«<^/u-e, ex h 

v. <««**u ex kxdi^^ 

[oo i 2] X. a(*M«*fci::fci*Tli. ^*co 

mmmm&m t m&&m.<om \z jttta *<is^ $ 
— ^A<i^fpih$ti^>o>T% ex h>o>m*<m=i! 

[0 0 1 3] 

ex h>A^>U>^-J:M(c®^^c<!:(i^lN e 
[OO 1 4] 

73>^U«^- (1 )[*. S3fc^-r5Q<. RM#<D^ 
»^(10)0)±«i*AtfT«*l=^^Klt&3|if!:-M 
<Dv«J (11a) (11b)<fc. *>'J >$f— (11a) (llb)rtl:: 

**&!?£ftfc-#<7>ex hX12a) (12b)<h£^^ e 
X h>(12a) (12b) 0)^* K<b*>'J V^— (11a) (11b)tf>± 

&<omz\t* -n<oE.mmaza) ci3b)fi<]MKd*LTi* 

&o X. #$/.'J>$f— (11a)(11b)|::li. IEaiM(13a)(13 
Mrt(B;tfXEia6CTB8K**fl&A/<VI^(14a) (14b) <t 
ttth/^^(15a) (15b) A^yw-it&tLri^. 
[0 0 1-5] -**0>ex h>(12a)(12b)tt^4?. 1*0) 

K(i6)a>-*<D«»atfffe*©»«fcae**iTte 



BPvKdOtt, -»0>«ftft(17a)(17b)atfa-f 
;U#fe(18a) (18b)lc«fc-3T* ^— v>^(10)&tfvU > 

y-(iia) dib) rt*aMBa*izM»s*t-ci**. 
[ooi6] *fc»-y=7a>?b^-(Di*, ex 

h >(1 2a) (1 2b) * &fftBttr $ fc tf><D 'J :=. 7 ^- * (20) 
fl^tl^, BU-7^ (20)i*7t?-<x=j-r;u^-* 
^^ot, 3-^(10a)&tf*£J8;&(21)£^t;@ 
a-r;K23)a^nt5«©3£»»»(24)S$t?pT 
B8i:$I^Tl^o 3— <7§iJ(10a)li, >r— i >>^(1 
0)©-»*I«Ltt^. *&WE (21) tt % 3-$«(1 
OaXOWMlcHgSftTl**. £ftgW(24)(B-;fr0) 
*S»I*. *^«5(21)<t^:<*:flH21i(12)^SM < i:(Drp1CDR 
««fflBSII-»»**t* fft^MMNin* K(16)0>**» 

icaestiri^. 3-tjk23)i* % s»»*r(24)a>me 
-^ro^gpicia y ^itbH, (21) izttfa lti* 

[OOI 7] n v K(16)©**lzS6KLfc7— A(160) 
left, Nffit S@/)<-^e^^r-3SS(c^m$*ifc^^ 
h«(42)*<@^$;h.<5 — Jj % >r— v>^(1O)0>P9® 
lc»«LfcS6»(100)lcl± % h«(42)lz^|SjL 
MRX7(41)MKy Wt&4i« MR*T-(41);fttfT 
h«(42)f=J:-3r«tt-b>-9— (4)A<««*ttr 

*ia>fcti:*)<h. ay K (16) ex h>(12a) (12b)0> 

[ooi8]±Ey-7a^i/^(i)it % exh 

XI 2a) (12b). d?K(16K 3-OK23K at/X#«*t 
. (24)©Rfi % EE«SC13a)(13b)<0**xa>tfteStt. n-f 
iUtffa (18) 0>li fegft** Lt 

fey. B&jgji&fttt* mm^om^» m*. 
i*6o Hz) (tifii=iss**L*. ufl)*iiaa»Tf«j- 

T=E— * (20)$:m®r?Z>Z.tlz&i)^ ±T-tt<D1E&W. 
(13a) (13b) toV&mzHx *mm-tZ> CI i: A<tiJ3fc* 0 

[0019] 0ii:^tio<, «j-7a>^i/^t- 

^— * K^-f/<— (3). TOIe]K(5)&o:-iz 
(6)^^^ ( 2 ) 

u^-(D©y -t^e-^ \zmmn^L \ *««-r 

WfoZa 'J-73>^l/^Hj-(l)0)eXh^Ii4 

icitcrjca-fevif— (4)^&ffl***i*jEaaa>-tr> 
i^-S-^si*, -b>-9— Mfliaigtt(6)i=«i&s*L 

s*t. ^*^> hfiti^s^L^r. ex hvco^(i^^t> 

(Si. mU-h* 1 ?^ hittt. Kfi-fe>-9— (4)A^b^tt) 

I*. «»@B(5)lz»(tfc*^v^-lc < |:orff3&:5» 
^^BlfflRr^T'fe^o ««PIb]K(5)I^ ir>t-ff«i 



[0 0 2 0] 021*. 01 (C^*r$q^HHl^ ( 5 > CD^^SP 

om^at>Lt^So @^0>$o<$gffiUH]s§(5)i*. <a 
B««a±ia»<30) % • mm&wmzu * «ss»« 

B±J£«(32K &B-3£&tUffi(33k ±T5E£&fciigB 
(34). «3t-aift&«Stt£tiffi(35). «3ty-f>«»» 
(36). B«4>£ttBMMt(37k (38) 
fr&«J5£$*VCl*fto 

[0021] {as - aaamffi(33)i*« -b>-u— «#• 
siHjK(6)^^tt«7 f -^Pa*isiyA*fc. {aasis 

iPnowtn^tl:, (JSiSlPnow^ 
LtWa«Vnow$M«, 
[0 0 2 2] ±T5Ej6tttt«fB(34)tt. &B • 

(33) ^&f»&W-lOMaSttP n o wlzg^ 

p r e f *jui&Hrr-r*ft. HP*»<ism^p r 
e f aMfp^nx£( — -+)^Mia-r^rticfr^t3ti 

fto 

[0 0 2 3] tt3SE-&A&&a&tUffi(35)l±* &B • 21 
«ata»(33)-C±***tfcttfi«fiffiVn owt«3SE» 
*«£]»<32)-e£jft£3hfettXtt««| I r e f irCDfi 

ffc«aa>«aji** MiaiPnow 
*p^p^i( — ►HOsaa-rft^ticfTfcttfift. 

hlBi, 5£P r e f = A s i nOJt+B (jE3£g|&) 
£rlC»-3l*TtfcB»*«P r e f ££/£U ^JfcLfctt 
Bm^fiSP r e f £tfcfi • aa«8P«(31)l::JM.ft; 

[0025] aa-aaMM(3i)a« ftBm^{ii±f£ 

«P(30)-C±«*tlfctttt»^fflP r e f fcttB - 
ffl»(33)T?^**tfcttttaq£«P n ow^HiP r e 
f -P n o wlc3fc-3l^TME«^aV r e f £±fi£L. 
Kl^aita^fflV r e f t&m ' a[ftttfcbff33-C^$ 
Ixtz&l&m&teV n owi^iliV r e f-Vnowl: 

ftrJlt-CSMEMMV c ££j£-f ft<, 
[oo 2 6] «a**«±rt«J(32)tt. <£B • 

«(3i)-c^ja**tfc*««i»fflvot % iay-f>G i 

^ I r e f =G i V c ^iCS^kvcttSUMta l r 
e f »C«3Mt*ffi I r e f £$9fSPB^<£ c 

I^Lt^ K^.-f/<— (3)l::4-*fto ^— S 
-</<— (3)a>a**3SEI0)«IW4. i^liPWM^t 
fr&fcftfto " 

[0 0 2 7] »ay-<>$l|ffll»(36)l*. ±T5EjStttti« 

(34) -eatti **tts±5EjSl«a«XtfT5EjSi«a«*lt« 

u ±M«a*&tfT9Eja[aa«a>9«a)i^rti^ 



«lAnow^ft^btlfcI«^|§lAr e f 

i=-»-r ft £ 5 i=«3E»«fi£a» (32) -o a & *ifta 

3iy-f >G i CDM^ex h>(12a) (12b) 0>att<D 1 -fr-f 
ft* Sfc. aay-f >«IW» (36)14. 
e7h>(l2a)(12b)(DSl©»I (09*1*3 0 0) -fr-f 

^;nci@ % S3SE-as(affl^aasffl(35)-eaai$*tt= 
.«au a*Ti*ft»£i*«»»<fr«±]*ffl<32)-cai* 

•&n*«3l^r-T>G i CDfiM£&%3£'>£l*£ 0 CCD £5 

dtwa ■ aaa»s(3i)icj:«&B ■ MOTtt^t 
**a«<D«qa*ffftiv ^^iiniiiicttori 

ay-f >G i **96*'>S«Ctl:J:y, exh>(1 
2a) (1 2b) CD's *y K tv'J> $T— (1 1 a) (1 1 b) CD±M <t (Dffi 
££ls]&-f ft;i<fc:*<aj3fcfto 

[0 0 2 8] ft«(*^ffi)0)3BLaft«T»lcfelt 

ftex h>o!>«ft*ia»rftfctf>i::. exhvoxiBic 

Ot^tSl 2|C^-TJfl<v ex h>CD±5E^Og^(4B 
(Sax KP-^, 09*1*5. 8mm)^ fcf X h 

•j > *-±a t a^-r ft »ji&b <a*x h 

P— 09*1*6. 0 mm) a>Hl=« */J* 2 "30>ffliM«l»r 
&2p(09*l*5. 9 mm) (09*1* 5. 9 5mm)£ 

«:rrft. fit. A««aMKS«icoi^Tii. 

fx h>0>f»a&Btf&&&¥Jtt&i£ 
«3SE^-f >«W»(36)0!>y-r>G i 
■Br. 'J*fcftffl»W»r«*i::oi*-cl4* exh>cD_t5E 

»*a*fct^rc «3t^-r>a«i«(36)a)<f-r>G 

i £i± ft o CtUC^oT. ft»(**Xffi)0)SL 

afc{£TB#lcfcltftex h>(12a) (12b)<fc*>y >$T— (1 
la) (11b)±at<D«^*a*l=@»-r*Ci:A<ttl3fc*. 

[0029] mz\z7r.-rm^^iitLm:nm^(3i)it. ± 
T5Ejftaffl»(34)-eam*ttfcjt*jft«aaat/T5Bjisi 
UMSttttL, ±9EjaaaM£:T9Ejaaaaa>a3b</h 

£ < ft £ 5 lc<iB*i1*fI£f£g& (30) ~C & *ift »> 7 
haB*&B»*«P r e f 0) 1 <? J^mT^ ^ CT 
tic$fl»-r«. fiP*»S<m*5i^B$i]^giJ(37)li. Ji5Ej^ 

aaaro^TSBjiaaa-fcy^^^Lxa^iii/^ hg 

B^^fi9 (T^fSj) l=«IEL. Jt5EjjS«a«0>^^T5E 

*a>aaa)»ttfc«fcyiss-3eic«:-5fcao % ^hb 
oiHfe^yoaaafi/hdftB (09*1*1 //m) 

cfcy. ->^(0ex h>(12a) (12b)CD h7^'J?7>X 

: [0030] aaanptf (38)(*«- mss • aa&aaa 
■aj» (35).i= cfc o raa stifcttaatf^ttje*) b^tci^p 
sa*a*ri^^if3^*«wrL. a*Tt^^ii^ii 
ttfis *<<t < ft ft * 3 iciiB*i^fii±j£SiJ (30) -effl t^c, 



>M»»(36)icj:or«ay-<>G i o>m*$m&'p? 

iElc£oT&*fr<&#2*^ ex KX12a) (12b)<BHijI 
^#<^otexKX12a) (1 2b) (O ^ v U > * 

- a 1 a) (i 1 b) <D±mizm&-? h c t tm± z ti z> o 
[oo3i] @4&i;ia5ii. @i (c^-r^[5]K(5) 

HcftoT. @1-3l:^tU-73>^l/^-(1) 
attfBiMPM(2)0)Ml:oixtWjgt*. *r<i 

■iB*tt±**(30)-ett«»*«P r a f 4<±lft**U 

««-a*«»«(3i)-eajt«(BHivc*«±***t. & 

* K5-f /<— (3)j^t> 'J— 7^E— $ (20)(Oa-f;K23)l= 
«atta^«***i«i:. * <20)(Dqrttffl*<a« 

[0 0 3 2] 0 4CDX^^^S 1 fea-alSam 

^f';^S2tlt <£B • M«diffl(33)i::j:oTi4B 

XT*3fS3-CI** ttB-MMfM&(31)lCcfcoTaK 
M««tfTft4>4i«. BP*>* <&M ■ aUEMMK31)f±. & 

V r e f £»&S!ffl&V n o w t aBBKSr* 

i*r bbmmi v c * LBSEflttBSM (32) |=# 

[0033] ^f7^s4^ nfcm^m±rfL$M2) 

3fc»*Bl ref£<£jftS*l. Xt 1 «y 5 l=fcivc« 
3ft»*ffi£lM&(32)**&«3MB^a I r e f iC-JtCfc* 

s^m^T-^ap^sii^d^^ c^-^ K^-f/t— (3) 

ICdi;*j£*t£o Xt-^S SUIT* ftlffll|sl%(5)l::#$ 

>>h (+D £*u xf'^S7l:j3^tSi*^> 
^0)*^>HtA<»S« (0lx.l*3) l=5l2LfcM?fr 

[0034] 7^S7l:tI1*O>^0*^>h 

atfSSBKlML-Cl**:*^!** xf'^s 8f-f£fr 
U tttt»^fl[^»(30)lcj3L^Ttttt«iESai;S» 

fteuCU&^lvC* &B*§^ffiP re f = A s i n OJ t + 

(3D j: ortt««*^fTttt9*L«. hp*>&b ■ ssa 
»«(3i)tt. &b«*bp r o f tvaa&tp. now 

0«ai:»^^tM»*8v r e f £±j£-T£o fiB 

[00 3 5] Xf'^S 7 [Cfc^Tll JJ'S^ZO*^ 

~s 1 ottjtfrdiLtti*. *i^fv?3 i i KTft 



if a * p x L fc*> i: 5 *0*IK (eft tl Z>ztfsimv& 

[0 0 3 6] 7sTV-?S 1 1 i:fel^tM»*iP r e 

1 2l::»fTU ±T5EjSi«dltt(34)l=cfcor, ttB - it 
£BttflK33)*&f»&fr*ttB£ttaP n owOkM 
&t^»^ttl=»-^l^T % ex h XI 2a) (12b)<D±5EjjS« 

ii«atfT5Eja«a«36«ii:ttj4*i'5. xf9?s i 3d 

I*. ^f^S 1 4l=»fTU ««4i^fiB«19a(37) 
[z&^Xis? hSB<Z>*£iES<!: LXft©«jEBA<»g* 
*U X^f 1 5"tH&» fi^fiWS£<BA nowH 

[0 0 3 7] XfV?8 1 3lCfclf**/MM80!>l3** 
T^A««WD*tf±5EA«««J:y*#l*»£l** X 
f7?S1 6l=»frU S4l4>^ttBMMff(37)l=J:o 

T7^S1 7TM£. S^SMSfittA n owtLTTJE 
A«S«*<K£$*i*. X-rtr^S 1 8l=*jl^B3Sy 
-T >Wffl)»(36) lCfcoTfi*B«BttBA n o wjMfcfc 

s^ia^iiA r e f ic-srr a j; 5 icags^rv > g i a< 

MRU aSJtifc*. Xt-j/^S 1 9.l=»frU ±T5E 

ja*ajffl(34)icfeL\Tfaaaa«p n owa>ft*«3tt; 

B/JiBtf'J-kf b£*i3o 

[0 0 3 8] X^^y^S 1 1 iCTteBJt^filP r e f <D 
^S1 2-S1 9lill^T4tl^^:l^o *l^Xf*;^S 2 

o-ei*. ±TWM&&&(w\zti^Tikmm&mp n o 
woa*Bai/*/j^Ba>aiti • Ba*<fT&::bit«, 

[0039] -€-CD^, 05(DXf«^S 2 1 [C^ff L. 
MSfiiP n o wO 1 -9--f^;U^$l7 Lf:^§^^j 
Bt$4x£. C<D¥>]»rl*. ttB^BA^m^B^^IEcOffl 
icif Q *7 P X L fc frE 5 A^WBf l= ft tlZ>ZL£±> Simx* 
fe^o X-r^^S 2 1 iCTBBSttBP n o w<D 1 

f£ff L . mSiE ■ aflEtt«B«lttl« (35) Ic<fc-D T 

ill r o f ^a«3B«EBVn ow<Dtt«Sl3&<«ttiS*L 

2 4I=fctv-cB2*?>>^a>*^>htt3b<B3EB (3 0 
0) lcPil:Lfc-^5^*J»f4*t-5. : 

[0040] Xf ^S2 4ICfcl^tB2*^>^0* 

^>-KBA<»SBlc5IBLfci:fi|Bf$*Lfcii*tt, Xf 

v.^s 2 5iz»fru «ss«*b i r e f tm&m&fr 

^^^s 2 5lcr»8BlSlrt-Cftl^ i RIBr*tLfc»^' 
14. X-r^^S2 6lc»fTL. ®aR»«0PSP(38)|c«fco 



*V Xf7^S2 7tlt «»y-f >M»»(36)«cj:o 
rm35m^<a I r e f >G i *<ft96Ma£4t 

[004 1] &l>T?X-ry:7S 2 8[::fcl^Tm2;fcO> 
*0>±<5> KWJtv h$;K£o Xf'^S 2 1 IZT 
ttBSESMP n o wCO 1 *;i/A<&7 Lt 
ST^Jtfcii^l*. 7fV^S2 2-S2 8l«fr**lft 
Xt-VIS 2 4|C^l^Tm2*^>^C0*^> h{S 

36<B:SttlcHaLr^<j:i^«Wr**tfe»^tt. Xt* 
:?S 2 5~S 2 8I4*fT*tl<ClV 
[0 0 4 2] *0>&. Xf-5I?S 2 9-ei*. ftff(DflL» 
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